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(54) Mobile communicator 




(57) A mobile telephone having a detachable mem- 
ory (25. 31 . 23. 27. 29) is disclosed. The memory con- 


tains information which enables the radio to operate in 
various cellular environments. 
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Description 

Technical Field 

This invention relates to comnnunication devices in 
general and particularly to communication devices such 
as mobile cellular telephones. 

Background of the Invention 

Mobile communication devices such as telephones, 
radios, and personal communicators have become in- 
creasingly popular throughout the world. Unfortunately, 
countries throughout the world do not utilize the same 
cellular standards. The GSM standard, currently under 
implementation in Europe, is incompatible with the IS- 
54. system being implemented in the United States. 
Thus tor example, a person who purchases a cellular 
telephone designed to operate in accordance with the 
GSM standard in Europe may be severely disappointed 
when he travels to the United States to find that his cel- 
lular telephone does not operate in the United States. 
Communication standards are different in Japan. Con- 
sequently, phones suitable for use in either the United 
States or Europe may not function properly in Japan. As 
the cellular industry expands, other countries may adopt 
equally incompatible cellular standards. 

There is a need for a universal communication de- 
vice which may be used throughout the world and which 
in capable of providing adequate communication in a va- 
riety of standards environments. 

Summary of the Invention 

These concerns are addressed by a comm unication 
apparatus having a programmable memory means or a 
receptacle for receiving a memory storage means which 
contains information appropriate to a predetermined 
standard. 

Brief Description of the Drawing 

FIG. 1 is a block diagram useful in understanding 
an illustrative embodiment of the present invention. 

Detailed Description 

Fig. 1 is a block diagram depicting the major portion 
of cellular communication device. Antenna 13 is con- 
nected to radio 1 1 . Radio 1 1 functions to convert RF fre- 
quencies to base band and vice versa. CODEC 1 5 per- 
forms (digital to analog) and (analog to digital) conver- 
sion together with appropriate filtering. Digital signal 
processor 17 performs encoding and decoding of digital 
signals. Microcontroller 1 g governs the functions of CO- 
DEC 1 5 and DSP 1 7 in response to commands from the 
user interface 21. The interface 21 contains micro- 
phones, keypad, display, etc. Illustratively. DSP 17 may 



be any one of various DSP products such as the AT&T 
1618. AT&T 1627, etc. 

In this regard, the teachings of U. S. Patents 
5,465.275.5,454.014. and 5.471.500 are incorporated 
5 herein by reference. 

DSP 17 may illustratively, contain a DSP core, a 
controller, and separate unit capable of performing error 
correcting, illustratively, via the Viterbi decoding proc- 
ess. 

'0 The manner in which DSP 1 7 performs its functions 
depends upon the particular cellular standard em- 
ployed. Illustratively, the device of FIG. 1 may be suita- 
ble for use with the current GSM standard, together with 
IS-54, IS-136. and IS-95 standards (each of which 
5 standards is incorporated herein by reference). De- 
pending upon the particular standard lor which the com- 
municator is adapted to perform, DSP 1 7 performs a va- 
riety of signal processing algorithms, including speech 
processing, channeling coding, encrypting, de encrypt- 
0 ing modulation, and demodulation. Each of these lunc- 
tions may be peiformed differently, depending upon the 
standard employed. However, programmable DSP 17 
may perform any one of the above-mentioned functions 
upon receipt of stored program, and perhaps coefficient, 
5 information from ROM 23. A different ROM 23 may bo 
provided for each of the above-mentioned standards, or 
any others. ROM 23 contains the information required 
to cause DSP 17 to perform the necessary functions 
compatible with the governing standard. Thus, in gen- 
30 eral, it may be said that ROM 23 contains whatever 
stored program information, coefficients, or parameters 
that characterize a particular standard and distinguish it 
from other standards. This type of information is appro- 
priate to one standard and not to all others. Alternatively. 
55 ROM 23 may be an EPROM, EEPROM. Flash EEP- 
ROM or other programmable memory storage. 

CODEC 15 may contain digital filters. Coefficients 
for the digital filters may be provided to the CODEC 15 
via DSP 1 7 from ROM 23. Alternatively, a separate ROM 
40 27 may be provided to CODEC 15 with digital filter co- 
efficients. Functions such as decimation or interpolation 
may be performed by CODEC 15 utilizing programs 
and/or coefficients contained in either ROM 27 or ROM 
23. Thus. CODEC 1 5 may be able to perform in a variety 
^5 ot standards environments. 

The radio 11 contains various gain stages which 
may be programmable via a separate ROM 29 or which 
may be programmable under the control of DSP 17 via 
ROM 23. In addition, radio 11 may perform a direct con- 
^0 version from RF to voiceband without the use of inter- 
mediate frequency. Direction for performance of such 
direct conversion may be provided via ROM 29 and 23. 

Interface 21 may, for example^ contain displays or 
key legends in a variety of languages. Such language 
'5 captions are available via a separate ROM 31 or from 
ROM 23. Interface 21 may also display the appropriate 
standard whose information is stored in ROM 23. As dis- 
cussed above, if ROM 23 (or 31) is a programmable 
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ROM, e.g. EEPROM, the display infornnalion may be re- C 
programmed by the user. 

The entire phone operates under the control ol rni- 1 
crocontfoller 19 which may access its own ROM 25. 
ROM 25 may contain various information about the ap- 5 
propriate standard. Information lor user interface 21 
may be provided via the ROM 25 and ROM 31 eliminat- 
ed 

Physically, ROMS 25. 31, 23, 27 and 29 may, of 
course, become located on single plug-in card which fo 
may be inserted into the cellular telephone. A plug-in 
receptacle is denoted by reference numeral 41 Some 
of the ROMS indicated schemetically particularly ROMS 
29. 27 and 31 may be eliminated and the necessary in- 
formation stored in ROM 23 associated with DSP 17 or is 
ROM 25 associated with microcontroller 1 9. Alternative- 
ly. DSP 1 7 and microcontroller 1 9 may access the same 
ROM. 2. 

Thus, a cellular telephone user in a country which 
utilities the GSM standard may purchase a simple ge- 20 
neric telephone together with a plug-in ROM. The plug- 
in ROM adapts the phone to perform in the GSM envi- 3. 
ronmenl and may even display legends and key sym- 
bols in the user's chosen language. Should the user 
travel to another country which utilizes a different stand- 2S 
ard, he need merely obtain a ROM suitable for the sec- 
ond country. Substituting the second ROM for the first 4. 
enables the same cellular telephone to perform in the 
second country 

Alternatively, the ROM (S) may be replaced with 30 
programmable RAMS. When the user arrives at a sec- 5. 
ond country with a standard incompatible with the pro- 
gramming of the RAM, he merely has the RAM repro- 
grammed, possibly by a vendor of such services, to re- 
configure the RAM for the second country's standard. 3S 

Alternatively, if ROM 23 (and other ROMs if appro- 
priate) are programmable devices such as EEPROMS 
(which may be physically incorporated in the DSP 17). 
then the EEPROM may be reprogrammed with the ap- 
propriate information when the user moves to another 40 
country or region. 

As radio components become smaller and more mi- 
naturized, radio n may contain multiple sets of RF or 
baseband processing circuitry. Each set ol RF or base- 
band processing circuitry may be appropnate tor a dif- 45 
ferent radio transmission environment. ROM 23 (or 
ROM 29 or ROM 25) may contain programmed informa- 6. 
lion which direcls the microcontroller to selecl a parlic- 
ular set of RF or baseband processing circuitry for a par- 
ticular country or region, leaving the other unselected so 
set of circuitry unused. The term "radio" as used herein 7. 
means an apparatus capable of transmitting or receiving 
or intcrconvcrting RF, baseband, passband, or voice- 
band signals. 

55 

8. 



ims 

A communication apparatus comprising: 

a radio (11) capable of sending and receiving 
signals according to a predetermined standard; 
a digital signal processor (17) operatively con- 
nected to said radio, said digital signal proces- 
sor being capable of being programmed with in- 
formation appropriate to various different 
standard; 

programmable memory storage means (25, 31 . 
23, 27 or 29) operatively connected to said dig- 
ital signal processor, said memory storage 
means containing information appropriate to at 
least one of said predetermined standards. 

The apparatus of claim 1 in which said standard is 
chosen from the group consisting of GSM, IS-54. 
IS-136 and IS-95. 

The apparatus of claim 1 in which said memory stor- 
age means (25, 31 , 23, 27, or 29) is chosen from 
the group consisting of ROM, RAM. EPROM. EEP- 
ROM, and Flash EEPROM. 

The apparatus of claim 1 in which said memory stor- 
age means (25. 31, 23, 27, or 29) may be removed 
from said apparatus. 

A communication apparatus comprising: 

a radio (11) capable of sending and receiving 
signals according to at least one predetermined 
standard; 

a digital signal processor (17) operatively con- 
nected to said radio, said digital signal proces- 
sor being capable of being programmed with in- 
formation appropriate to various different 
standards; 

receptacle means, operatively connected to 
said digital signal processor, for receiving a 
memory storage means (23), said memory 
storage means containing information appro- 
priate to one of said predetermined standards. 

The apparatus of claim 5 wherein said infonnation 
appropriate to said predetermined standard in- 
cludes filter coefficients. 

The apparatus of claim 5 wherein said information 
appropriate to said predetermined standard in- 
cludes information which enables said digital signal 
processor (17) to perform modulation. 

The apparatus of claim 5 wherein said information 
appropriate to said predetermined standard in- 
cludes information which enables said digital signal 
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processor (17) to perform encryption. 

9. The apparatus of claim 5 wherein said information 
appropriate to said predetermined standard in- 
cludes Information which enables said digital signal s 
processor (17) to perform channel coding. 

10. The apparatus of claim 5 further including a codec 
(15) connected to said radio said codec requiring 
filter coefficients and in which said memory storage io 
means includes said filter coefficients. 

11. The apparatus of claim 5 wherein said apparatus 
includes microcontroller (19) operative ly connected 

to said digital signal processor (17). ts 

12. The apparatus of claim n wherein said apparatus 
includes a user interface operating under the con- 
trol of said microcontroller ( 1 3) and further including 
a user interface and in which said memory storage 
means contains information which is displayed by 
said user interface (21). 

13. The apparatus of claim 6 wherein said information 
appropriate to said predetermined standard in- 2S 
eludes information which enables said digital signal 
processor to perform speech processing. 

14. The apparatus of claim 5 wherein said radio has first 
and second sets of circuitry each of which is capa- 30 
ble of sending or receiving signals according to first 

or second predetermined standard: 

and wherein said memory storage nneans 
contains information for enabling only said first or 
second set of circuitry. 35 

15. A method of communication comprising: 

transmitting or receiving signals with a radio 
(11). said radio being capable of transmitting or 40 
receiving signals according to at least one pre- 
determined standard, said radio being opera- 
tively connected to a receptacle for receiving a 
memory storage means; and prior to transmis- 
sion or reception, 45 
inserting into said receptacle a memory storage 
means, sard memory storage means contain- 
ing information appropriate to said predeter- 
mined standard. 

so 

16. A method of communication comprising: 

transmitting or receiving signals with a radio 
(11), said radio being capable of transmitting or 
receiving signals according to at least one pre- 55 
determined standard; said radio (11 ) being op- 
eratively connected to a programmable memo- 
ry means; and prior to transmission or recep- 



tion. 

programming said memory me^ns with infor- 
mation appropriate to said predetermined 
standard. 
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